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Abstract

Advanced composite materials represented by carbon fiber reinforced plastic (CFRP) has been increasingly
used in wide a range of industrial applications because they have excellent properties such as high specific
strength and specific stiffness. Postbuckling behaviors of thin laminated plates under uniaxial compression have
been discussed by many researchers. However, little research has been performed on the secondary buckling
phenomenon for thin laminated plate which occurs with further increase of load. In this paper, the stability
condition of carbon-epoxy quasi-isotropic laminated plates with initial deflection under axial compression which
are simply supported along four edges is determined, using the second variation of total potential energy. The
necessity of secondary buckling is proven analytically, and the effects of various factors, such as lamination

constitution and initial deflection, are clarified.
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Fig.1 Configuration and coordinates of quasi-isotropic
laminated plates with initial deflection.
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Tablel Variation secondary buckling stresses K, with various
deflection patterns.
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1 ] 0.0 | Stable Stable Stable |
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2 Stable
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0.0 26.03 54.08
3 Stable
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0.0 29.99 48.43
4 Stable
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Table2 Secondary buckling stresses of quasi-isotropic
laminated plates with variation of amplitude of
initial deflection.

‘i €21 K K
0.01 0.03 26.04 26.04
0.03 0.03 26.04 26.04
0.05 0.03 26.04 26.04
0.10 0.03 26.05 26.06
0.30 0.03 26.16 26.29
0.10 0.01 26.05 26.06
0.10 0.03 26.05 26.06
0.10 0.05 26.05 26.07
0.10 0.10 26.08 26.09
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